Breast cancer (BC) is the most common malignancy in women and is second to lung cancer in terms of cancer mortality. Treatment of BC remains a challenge as current therapies are limited by toxicity and drug resistance. Graviola (Annona muricata) is a tree that grows in the tropics of North and South America. Traditionally, the leaves and stems from the graviola tree have been used for a wide range of human diseases including cancer. In vitro and in vivo studies demonstrate anticancer activity in BC however clinical studies are lacking. We present the first case demonstrating clinical benefit without side effects using graviola in a patient with BC whose disease was refractory to multiple lines of chemotherapy including anthracyclines and taxanes.
Introduction
Breast cancer (BC) is the most common malignancy in women and treatment of BC remains challenge as current therapies are limited secondary to toxicity and drug resistance. New integrative treatment strategies should be explored. Graviola (Annona muricata) is an Amazon fruit tree that grows in the tropics of North and South America and has been used for a wide range of human diseases including inflammatory conditions, rheumatism, neuralgia, diabetes, hypertension, insomnia, cystitis, parasitic infections, and cancer. Despite graviola being used for centuries, research on its health benefits has been extremely limited. To date there are no published reports on outcomes using graviola in cancer patients.
Methods
A retrospective chart review of one patient diagnosed with BC from 1999-2012. Detailed clinical history was obtained including age at diagnosis, stage at diagnosis, therapy (chemotherapy, hormone, graviola) and response to therapy. Review of laboratory data was performed including liver function testing and tumor markers. Finally imaging with FDG PET CT was reviewed from diagnosis to end of study. 
Results

Discussion
Breast cancer (BC) is the most common malignancy in women and is second to lung cancer in terms of cancer mortality. An estimated 234,580 Americans will be diagnosed with BC and 40,030 will die of the disease in the United States in 2013 [1] . Treatment of BC remains a challenge as current therapies are limited secondary to toxicity and drug resistance and alternative treatment strategies should be explored. Furthermore the incidence of breast cancer has been steadily increasing over the past few decades [2] necessitating development of greater preventative strategies. It is well established that increased consumption of fruits and vegetables is associated with a reduced risk of most cancers [3] . The beneficial effect is partly due to the fact that fruits and vegetables contain antioxidants, fiber, and other potentially antineoplastic compounds. For this reason, natural products have been investigated as potential anticancer agents with the most attractive feature of these agents being limited side effect profiles as compared to conventional chemotherapeutic drugs. Specific bioactive compounds in foods, notably sulfur-containing gluconsinolates and green tea polyphenols are associated with reduced risk of BC risk [4] [5] . Graviola (Annonaceous muricata L.) is an Amazon fruit tree that grows in the tropics of North and South America and is also known as soursop and guanabana. Traditionally, the leaves and stems from the graviola tree have been used for a wide range of human diseases including inflammatory conditions, rheumatism, neuralgia, diabetes, hypertension, insomnia, cystitis, parasitic infections, and cancer [6] [7] . Graviola has been widely consumed by indigenous people for centuries however research on its health benefits are extremely limited. To date there are no published reports on outcomes using graviola in cancer patients. We present the first case demonstrating clinical benefit using graviola in a patient with BC. Arguably, the patient was taking single agent chemotherapy however the median progression free survival on single agent Xeloda in the metastatic setting is only a few months [8] . Also, the patient's liver function tests were elevated off graviola in the absence of other non-metastatic causes of hepatic injury and then normalized once graviola was resumed. This further sup-ports the notion that graviola stabilized our patient's disease. The exact mechanism of graviola in cancer cells is under investigation. Annonaceous acetogenins, the major bioactive components in graviola, are derivatives of long chain fatty acids that are selectively toxic to cancer cells, including multidrug resistant cancer cell lines [9] - [13] [14] . One study found that graviola inhibited tumorgenicity and metastasis in pancreatic cancer cells in vitro and in vivo by inhibiting multiple signaling pathways that regulate metabolism, cell cycle, survival, and metastatic properties in pancreatic cells [15] . Another study demonstrated that graviola induced growth inhibition of human breast cancer cells in vitro and in vivo through a mechanism involving the EGFR/ERK signaling pathway [16] . In terms of toxicity, graviola may cause movement disorders and myeloneuropathy with symptoms mimicking Parkinson's disease [17] . Our patient did not suffer any significant side effects. Further clinical research is required to determine the efficacy, effective dose, potential drug interactions and toxicity so this plant-derived extract could potentially gain approval for usage in breast cancer patients.
